Objective: to determine ASO titer profile by establishing ARF differential diagnoses of other diseases with high levels of ASO antibodies.
Introduction
The nervous system (NS) may be regarded as an information organizer, ensuring the integrity of the information received from the outside world and from the body; eventually sending orders that are essential to life (voluntary motor coordination, psychological functions, breathing, digestion, circulation, and survival of the species) to the effector organs. 1 Schematically, the NS can be divided into three parts: receptor -which receives the information and forms the afferent systems; effector -which sends the orders and forms the efferent systems; and an integrating part inbetween -which ensures information management and the connection between the afferent and efferent functions. The NS receives successive information and records it in memory, and uses this registered information to respond to new stimuli. In addition, certain experiences registered in the cerebral cortex will determine the selection of what should be remembered or forgotten, thus safeguarding the selforganization of the system, which is able to learn how to learn. 1 The two brain hemispheres work as a single unit, integrating and structuring the cognitive and emotional aspects of a person's behavior. Both hemispheres are linked by commissures of the brain hemispheres; the cerebral cortex is connected to the subcortical structures through association pathways: corpus striatum, optic thalamus, encephalic trunk, medulla and cerebellum. 1 Hemisphere dominance is based on the location of language "centers", which are usually found in the left hemisphere -dominant or larger. 1 The left hemisphere is predominantly responsible for controlling language, however, the right hemisphere is more important in terms of melody perception. There is also a difference between both hemispheres as far as memory is concerned: the left hemisphere is related to verbal memory, whereas the right hemisphere is responsible for spatial orientation, physiognomy and melodies. 1 Although the left hemisphere is more commonly concerned with verbal functions, and the right hemisphere with nonverbal functions, they never work separately; the information go from one hemisphere to another through the commissures of the brain hemispheres. The right half has the function of global processing, while the left half is more analytical, and abstract, achieving a higher level in the cognitive process. 2 In terms of emotional life, the right hemisphere is more capable of perceiving emotions and giving emotional responses, while the left hemisphere has a deeper sense of criticism and control. Injuries to the right hemisphere cause inappropriate reactions and do not allow perceiving other people's emotional status; left hemisphere injuries cause feelings of loss, and sometimes, depression. 2 There are anatomical, 3 histological, 4 and biochemical asymmetries with higher acetyltransferase concentration in area 22 of the left hemisphere. 5 The optic thalamus has a higher epinephrine concentration on the left side. Hemispheric asymmetry has been observed in the response to certain drugs, which may be associated with the asymmetric distribution of receptors. 2 The highly elaborated cortical functions such as "praxias", "gnosias", and language are present in this context. "Praxias" are voluntary motor functions with variable complexity, cortically elaborated, learned for a certain purpose and which, by repetition, become automatic. "Gnosias" are the cortical functions linked to knowledge, constituting a more elaborate perception, and comprising a larger cortical area; therefore, it is a more complex process, involving detection, distinction, identification, and recognition. The recognition process requires integration of the schemas created in previous experiences. Language is the most specialized function of the NS, involving aspects of both "praxia" and "gnosia", in addition to encompassing a vast area. 6 In children, all these cortical functions change their clinical manifestation according to age, conforming to their brain maturity pattern; thus, the examination of cortical functions is dynamic as child development itself. Cortical maturation depends on child's age. If maturation has not been fully acquired, neurological functions will have been altered. The brain is the human organ that is concerned with thoughts and information; it is not contingent on the senses, and controls the sense organs, selectively using the stimuli received from them. What the mouth says when reading aloud is not what the eye sees; rather, it is what the brain produces that is verbalized. 7 Nutrition has been accepted as a prerequisite for healthy growth and development. It is undeniable that a good quality and well-balanced diet plays a relevant role throughout human life, from the moment of birth until before death.
Nutrition is the ubiquitous factor affecting growth, health, and development. 8 The time of accelerated brain growth ranges from the 30th week of gestation to, at least, the end of the second year of life; there is a higher risk for permanent injury during this period. 8 One of the harshest consequences of malnutrition is the increased risk of school failure. The delayed functional development of the NS is critical for the future and for the success of children affected by it. 8 Grantham-McGregor et al. 9 studied 16 children who were admitted to hospital due to severe malnutrition, and who later participated in a home-visiting program of psychosocial stimulation, and compared them with two other groups: one group (n=18) received standard medication only, while the other group (n=20) had a good nutritional status. They observed that a simple intervention may help with the development of underfed children.
In another study, Grantham-McGregor et al. 10 compared the psychomotor development between low-weight fullterm newborns and normal-weight newborns and noticed that low-weight newborns had poor development and different behavior. Low-weight newborns were affected by the poor quality of home stimuli and by illiteracy.
Halpern et al. 11 studied the neuropsychomotor development in 1,363 children at 12 months, and found out that 34% had delayed development. The infants who belonged to a less economically-privileged social class, presented low weight at birth, lower gestational age, had more than three brothers and sisters, were breast-fed for at least 3 months or not breast-fed at all, were the ones who had poorest development. These authors concluded that determinant social, economic and biological factors that delay child growth are largely concentrated in the less economically-privileged parcel of the study population.
Neurodevelopmental assessment (NA) is an important semiological resource for determining the maturity and development of NS, and consequently, neuropsychomotor development. It is widely known that children who have neuropsychological, learning, and behavioral problems present altered NA. [12] [13] [14] The major reason for investigating the nutritional status of a group of children is the extensive damage that malnutrition may inflict on neuropsychomotor development.
The aim of this study is to analyze a representative sample of first-graders in elementary schools of Porto Alegre in order to establish their neurological development and investigate the association between neurological profile and nutritional status.
Methods
We carried out an observational, analytical, and crosssectional study on a random and proportional population sample selected out of all first-grade students (n = 35,521) in the city of Porto Alegre, out of which 64.7% (n= 22,966) were enrolled in state public schools, 11.9% ( n= 4,244) in city public schools, and 23.4% (8, 311 ) in private schools.
The sample size was calculated by estimating an accuracy rate of ± 3%, which corresponds to a confidence interval of 95% for an expected prevalence rate of 10%. The sample consisted of 310 children from state public schools, 58 from city public schools, and 116 from private schools, totaling 484 children.
We collected data regarding sex, age, color of skin, weight, height, and school of origin.
All children were submitted to the neurological examination in order to assess their psychological condition, language, facies, attitude, balance, tonus, voluntary motor function, reflexive actions, passive motor function, sensitivity, and cranial nerves. Exams that presented tonus and language alterations were considered normal. The children who did not meet this criterion were not included in the study.
The NA used to evaluate language, laterality, static balance, dynamic balance, limb motor function, motor persistence, sensitivity, "gnosia", and trunk-limb coordination was also used to establish neurological maturation. When there were more than two altered functions, the evolutionary neurological examination was regarded as discrepant neurodevelopmental assessment (Discrepant NA).
Age, weight, and height were used to assess nutritional status. The nutritional status was obtained through the scores that represent the number of standard deviations below or above the population's median. Among the three ratios used: height for age, weight for age, and weight for height, the first two give information on chronic malnutrition, while the latter provides information on acute malnutrition. Children were considered underfed when their ratio was less than or equal to two negative standard deviations (-2 SD). 15 An informed consent was obtained from the State and City Departments of Education and from the principals of the private schools.
Children were assessed individually and homogeneously by the authors at the schools. The time necessary for this evaluation was approximately 60 minutes.
The chi-square test was applied to assess the significance of associations among categorical variables, and the ANOVA to assess continuous variables. A P value of 5% was regarded as significant (two-tailed). Associations of sex, type of school, NA functions were checked against nutritional status.
Results
Of 310 children from state public schools, 145 (46.8%) were males, and 165 (53.2%) were females. Among the 58 children from city public schools, 25 (43.1%) were males, and 33 (56.9%) were females. Out of 116 children from private schools, 69 (59.5%) were males, and 47 (40.5%) were females. The chi-square test showed significance in terms of sex when the type of school was considered (χ² = 6.49 and P = 0.039). The mean age for the total sample was 89.5 months (males = 90.3, and females = 88.3). There was statistical significance, as shown by Fisher's test, with P = 0.038. The mean weight was 26.1 kg for the sample (26.1 kg for males, and 26.0 kg for females). The mean height was 126.8 cm (127.0 cm for males, and 126.6 cm for females). There was no significance for the last two analyzed items. As far as color of skin is concerned, 400 (82.64%) children were whites, and 84 (17.35%) were non-whites. White children were predominant in all schools, whereas the number of non-whites was higher in city public schools (36.2%).
The prevalence of malnutrition indicators, classified according to school and sex, is shown in Table 1 and Table  2 .
As shown in these tables, children from city public schools usually have weight for height deficiency. There was no difference as to the other indicators between type of school and sex. The neurological examination yielded normal results for all children. Tonus was normal in 214 (89.5%) males, and in 231 (94.3%) females. Three (1.3%) male children and one 1 (0.4%) female child presented hypotonia. Paratonia was observed in 22 (9.2%) males, and 13 (5.3%) females. There was no significance in terms of sex (χ² = 3.88 and P = 0.08).
There was right hemisphere laterality in 121 (50.6%) male children, left hemisphere laterality in 7 (2.9%), combined hemisphere laterality in 103 (43.1%), and poorly established laterality in 8 (3.3%). In female children, right hemisphere laterality was observed in 127 (51.8%) individuals, left hemisphere laterality in 5 (2.0%), combined laterality in 96 (39.2%), and poorly established laterality in 17 (6.9%). There was no statistical significance (χ² = 3.89 and P = 0.273). Table 3 shows the performance of children considering NA functions, without any differences between males and females. All the following variables were below expectations: static balance in 80 (16.5%) children; dynamic balance in 61 (12.6%) children; limb motor function in 146 (30.2%) children; motor persistence in 55 (11.4%) children; sensitivity in 185 (38.2%) children; trunk and limb coordination in 79 (16.3%) children; and language in 30 (6.2%) children. By analyzing the discrepant NA, we observed that 50 children (10.3%) were below the expected results. Table 4 shows that the association between the height for age ratio and NA functions presented significance for all functions except motor persistence. Table 5 shows that the association between weight for age and NA functions was significant for static balance, sensitivity-"gnosias" and language.
There was no significant association between weight for height and NA functions, as shown in Table 6 . 
Discussion
The investigation into the nutritional status of children associated with cortical function disorders is extremely important. Nutritional status depends on a series of factors: birth weight, infection episodes, hospital admissions, spacing between pregnancies, adequate food in terms of quality and quantity, mother's age, parents' schooling and profession, and housing conditions. [16] [17] [18] Nutrition has been a prerequisite for adequate growth and development; malnutrition delays psychomotor and intellectual development. [19] [20] [21] When malnutrition occurs at early stages of life, it may cause learning disorders. 21, 22 In humans, the time of accelerated brain growth ranges from the 30th week of gestation to the end of the second year of life. During this period, there is a great probability for permanent brain damage. 19 Winick. 23 showed that prenatal malnutrition determines a 15% reduction in brain cells; malnutrition in the first year of life also determines a reduction of 15%; and the combination of both situations increases this rate to 60%. Cravioto and Arrieta Milan, 19 studied children with malnutrition during the first year of life, and found out that those who had normal weight at birth presented a 15% reduction in brain cells, and those who had low weight at birth presented a 60% reduction in nerve cells.
The nutritional status of children depends on several factors: birth weight, infection episodes, hospital admissions, spacing between pregnancies, adequate food in terms of quality and quantity, mother's age, parents' schooling and profession, and housing conditions. 16, 18, 24 Cravioto and De Licardie 25 assessed the influence of environment on malnutrition in a group of 22 children who presented with severe protein-energy malnutrition compared found out an association between children's development and mother's malnutrition. Children who survive malnutrition acquire a diet pattern that allows them better chances of survival and growth, offering them a nutritional status (even if it is inadequate) that will be less harmful during the first stages of life. 19 Approximately 20% of Brazilian children who suffer from malnutrition are regarded as "stunted" when they reach adulthood (20-25 years of age) (Ministry of Health, National Institute of Food and Nutrition, 1990). When underfed adults enter the job market, their performance may become limited, and their productivity and earnings may be affected. These workers are doomed to live in the outskirts of the city and to have children that will be affected by malnutrition. 17, 27 Guardiola et al. 28 point out that children who had lower nutrition levels showed an association with the attention deficit hyperactivity disorder, which originates from altered cortical functions.
In this study, the children who had lower nutritional levels presented an association with NA alterations, among which static balance, dynamic balance, limb motor function, sensitivity and "gnosias", language, and trunk and limb coordination were the most affected functions.
Limb motor function, sensitivity and "gnosias", and language are the most important NA functions when assessing cortical functions. The lowest nutrition indicators were height for age and weight for age, revealing chronic malnutrition; 15 therefore, chronic malnutrition is the one that most affects the performance of higher brain functions and NA as well.
